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12.04.003Abstract Bridging terrestrial and marine ecosystems, Mediterranean coastal littorals are important
ﬂoral and faunal habitats and an important component of the traditional Mediterranean landscape
mosaic. The expanding urban footprint in Mediterranean littorals is increasingly threatening semi-
natural sites and agriculture in coastal landscape. This paper proposes a holistic landscape
approach to the sustainable planning of coastal littorals arguing that it is more likely to succeed
because it is integrative of the concerns for safeguarding environmental resources and conservation
of biodiversity but also responsive to socio-economic concerns of securing agricultural livelihood
and providing for the cultural needs for open/green spaces by the growing inhabitants of coastal
cities. The challenge is to combine protection for the three seemingly disparate activities. The town
of Damour on the Mediterranean coast of Lebanon is taken as a case study. The wide coastal,
banana cultivated plain makes for an exceptionally verdant landscape and scenic reprieve in an
otherwise predominantly urbanized coastline. The methodology of ecological landscape design is
applied to secure a holistic reading of the physical setting and propose a holistic, integrative con-
ceptual model for the protection of coastal biodiversity that is ecologically sensitive and in synergy
with agricultural and cultural uses.
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Mediterranean coastal littorals are rapidly urbanizing. Popula-
tion in urban settlements increased from 285 millions in 1970–
427 millions in 2000 and will probably reach 524 millions by
2025 according to Blue Plan trend scenario (Antipolis, 2001).
The ecological and environmental impact of population con-
centration and intensiﬁed human activities threaten biodiver-
sity and natural resources and alter local climates. Theniversity. Production and hosting by Elsevier B.V. All rights reserved.
28 J. Makhzoumi et al.Mediterranean Sea is also designated as a world ‘biodiversity
hot spot’, its ﬂora estimated at 25,000 plant species, 7.8% of
the world species, of which 50% are endemic to the region
(Myers et al., 2010). The threat to biodiversity is all the more
worrying considering that coastal landscapes represent the
interface of marine and terrestrial ecosystems and as such
are important habitats for wildlife that warrant protection.
Historically, coastal landscapes were an integral component
of the network of wildlife habitats (riparian, highland, wood-
lands, orchards), partly natural and partly managed, that char-
acterized the Mediterranean countryside. The impact of urban
expansion affects not only natural resources but as well the
quality of life in cities. As the urban footprint expands, the
inhabitants of the city are distanced from contact with nature,
deprived of green and open spaces.
The dual impact of high population concentrations and
economic activities on coastal lands, ‘caostalization’, is espe-
cially severe in the southern and eastern Mediterranean
(Antipolis, 2001) (Fig. 1). With a few exceptions, the countries
in the southern and eastern littorals have high rates of popula-
tion growth, developing economies and weak physical plan-
ning. Developing the economy, providing employment,
services and infrastructure is generally the priority, not biodi-
versity conservation and environmental sustainability.
Lebanon in the eastern Mediterranean is in many ways a
microcosm of the urbanizing Mediterranean problematic.
Although a small country (10,452 square kilometers), high
mountains, wide valleys, coastal and inland rivers make for ter-
rain and climatic diversity that harbors a wealth of endangered
fauna and ﬂora. Lebanese coastal landscapes are increasingly
demonstrating the phenomena of ‘coastalization’; 55% of the
country’s 4.4 millions population live in the coastal plain which
includes as well the country’s four largest cities and the capital,
Beirut. Attempts to assess the damage to environment and
natural resources by the state with support from international
organizations have resulted in several comprehensive studies
of Lebanese coastal environments and the state of biodiver-
sity3. By 2003 the MoE secured a number of Protected Areas,
mostly Cedar reserves in the higher altitudes but also two
Protected Areas that are littoral and marine, respectively, Tyre
Beach Nature Reserve and Palm Island Nature Reserve. Never-
theless, state initiatives are predominantly exclusive to ‘nature’.
They fail to incorporate semi-natural and agricultural land-
scapes in the coast or recognize the bio-cultural diversity of
the traditional Mediterranean landscape. The latter is aggra-
vated by the absence of coordination between state agencies
that care for the environment and nature conservation and
those responsible for agriculture and forestland. Failure to con-
sider the diversity and synergy between natural, managed and
cultural landscapes is noted by Naveh (2008) who critiques
the ‘ingrained tendency to fragmentize and take apart what is
in reality whole and one’, attributing the rift to the divergences
between the ‘bio-centric’ approach of scientists the ‘anthropo-
centric’ approach of social scientists. The outcome has been a
compartmentalized approach, an either or focus on ‘nature’
and the ‘natural’ or ‘culture’ and the ‘cultural’, that undermines3 Ministry of Environment with the support of UNEP/GEF (1996),
National Report entitled ‘‘Biological Diversity of Lebanon’’; Mehdi
(2004) Coastal Area Management Program with support from UNEP;
and more recently, Nader and Talhouk (2002) SAP-BIO, ‘‘National
Report of the Country of Lebanon’’.ecological integrity and compromises the character of Mediter-
ranean regional landscapes (Makhzoumi et al., 2012).
This paper is a response to the fragmented, piecemeal
approach to the bio-cultural diversity characteristic toMediter-
ranean coastal littorals. Instead the holistic landscape frame-
work is proposed that addresses concern for biodiversity
conservation, agriculture and urban development in coastal
littorals. Shifting the focus from ‘nature’ to ‘bio-cultural’ con-
servation, the paper argues, is valid because it responds to the
layered and multifunctional structure of traditional landscapes
in the region (Makhzoumi, 1997). The holistic landscape ap-
proach proposed is interdisciplinary, drawing on continuing re-
search into coastal urban biodiversity (Chmaitelly et al., 2009;
Talhouk et al., 2005a), urban agriculture (Lteif, 2010) and the
application of the holistic methodological framework of ecolog-
ical landscape planning (Makhzoumi, 2012, 2000; Makhzoumi
and Pungetti, 2008; Makhzoumi and Pungetti, 1999).Applications of a holistic/landscape approach to bio-cultural
diversity conservation
Historical evidence suggests that the expansion of domesticates
and agricultural economies across the Mediterranean was
accomplished in waves of colonization that came to establish
coastal farming enclaves around the Basin (Zeder and Sabloff,
2008). The process involved as well domesticates and domestic
technologies by indigenous populations in Mediterranean litto-
rals and the domestication of endemic species. Human environ-
mental impact is especially evident in the islands with the
replacement of island endemic species with faunas imported
from the mainland. Nevertheless, up to the middle of the twen-
tieth century traditional agricultural practices continued to
maintain the high levels of biodiversity characteristic in the re-
gion since the Neolithic (ibid). Presently, the spatial and ecolog-
ical diversity of traditional Mediterranean rural landscapes
sustains a diversity of wildlife just as traditional management
practices of semi-natural and agricultural landscapes contrib-
utes to the high level of endemism (Makhzoumi, 1997).
Traditional rural landscapes the world over are shrinking,
threatened by urban and suburban encroachment. In Europe,
for example, virtually all semi-natural landscapes are the prod-
ucts of traditional agricultural, hydrological, and silvicultural
management regimes. Land-use changes by the expanding foot-
print of cities and infrastructural networks fragment and even-
tually replace unique and species-rich habitats. Accepting that
urbanization is the dominant pattern of land use change, it
becomes necessary to question conventional approaches to bio-
diversity conservation and the narrow and exclusive focus on
‘nature’ (Bengtsson et al., 2003). Broadening the focus of nat-
ure conservation, however, implies accepting the resilience of
natural processes that ecosystems have the ability to reorganize
after large-scale natural and human-induced disturbances.
Spatial resilience in natural ecosystems takes the form of ‘eco-
logical memory’ that is composed of species, their interactions
and structures that make ecosystem reorganization possible
(ibid). Ecological memory can be found in abandoned sites
and disturbed patches everywhere. Above all, the implication
is that the prevailing focus on ‘‘static reserves’’ should be com-
plemented with ‘‘dynamic reserves’’, such as ecological fallows
and dynamic successional reserves that are part of ecosystem
management mimicking natural disturbance regimes at the
Fig. 1 Mediterranean urban population increase 1950–1995 (left) and comparison of urban population growth rates in northern to
eastern and southern littorals (right) (source: Antipolis, 2001).
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efﬁcient nature conservation lies not in protecting isolated ter-
ritorial pockets but by shifting the focus on spatial systems and
by incorporating conservation into other territorial policies.
And while the focus on ‘territory’ is spatial the focus on ecosys-
tem and process is well aligned with the idea of ‘landscape’ as
the ‘‘the result of the action and interaction of natural and/or
human factors’’.4
Other applications of the holistic approach are in conserv-
ing urban biodiversity which in essence takes into account the
ability of wildlife to adapt to the new stresses, food sources,
predators and threats in urban and suburban environments,
where they can thrive in close proximity to humans. In turn,
urban biodiversity provides socially valuable ecosystem ser-
vices. Business parks, housing, roads and waterways can en-
hance biodiversity and encourage species to colonize urban
areas by creating ecological corridors and networks to evade
obstacles, thereby providing access to favorable habitats. This
cultural environment constitutes open spaces that can be culti-
vated for vegetation and wildlife and provides ready-made lab-
oratories for studying evolution and adaptive processes
(Hunter 2007). The focus on dynamic process in urban biodi-
versity conservation becomes a means to reestablish natural
processes in cities, for example through a re-wilding (Diemer
et al., 2003). Applied to inactive industrial areas, infrastructur-
al corridors, abandoned orchards and vineyards in suburban4 As deﬁned by the European Landscape Convention http://
www.128.121.10.98/coe/pdfopener?smd=1&md=1&did=594646/
accessed 02/01/2012).lands can be conceptualized as wilderness. Above all, incen-
tives should be created to widen the current biodiversity man-
agement paradigm, and actively engage local stewardship
associations in adaptive co-management processes of urban
parks and surrounding green spaces (Barthel et al., 2005).
Yet another approach looks at agriculture with the aim of
shifting the priority from production towards sustainable man-
agement and biodiversity conservation (Hunter, 2007; Moore
and Margaret, 2005). Urban agriculture is an alternative that
can offer advantages to wildlife conservation if less intensive
agricultural procedures are adopted in cultivated ﬁelds and
pasture patches (Sorace, 2001). A landscape framework serves
well if used logistically and informatively to recognize and re-
appropriate cultural values, for example the visual character
and shared identity in a territory, as a value added in sustain-
able agriculture development (Paolinelli, 2002; Zurayk et al.,
2010). Local self-reliance in food production, using nutrients
accumulating in our cities, is increasingly regarded as an
important aspect of sustainable urban development. Together
with initiatives on energy efﬁciency, high resource productivity
and policies for containing sprawl, urban agriculture can con-
tribute considerably towards greener future cities.
The state of coastal landscapes in Lebanon
Lebanon’s Mediterranean coastline is formed by marine sedi-
ments and river deposited alluvium with sandy bays and rocky
beaches (Fig. 2). Geomorphologic diversity includes sandy bea-
ches (Chekka, Batroun, Jbeil, Maameltein, Ramlet el Bayda,
Jnah, Damour, Tyre), coastal cliffs (Ras el Chaqaa, Bayada
30 J. Makhzoumi et al.at Naqoura), rocky capes (Ras Es-Saadiyat, Nabi-Younes,
Sarafand) and bays (Jounieh and Naqoura) (ELARD, 2011).
Thirteen coastal waterways ﬂow through deep gorges from
the mountains westwards into the Mediterranean Sea.
The coastal ecosystem is of the Mediterranean type with a
sub-tropical tendency. Human disturbance accounts for the
evolution towards a richness of annual and ephemeral plants,
found in irregular patches of non-systematic associations.
More than half the plants are endemic, surviving at the edge
of urbanized areas in between industrial and commercial sites
and in agricultural lands (Chmaitelly et al., 2009; Talhouk et
al., 2005a,b). Floral diversity in coastal littorals is under
threat. A survey of the waterfront in Beirut shows that only
23 families, 81 species, survive compared to 63 families, 330 to-
tal species, listed in 1930s (Chmaitelly, 2007). Despite the con-Fig. 2 Lebanon coastal morphology and coastalsiderable reduction in coastal ﬂoral diversity, the research
ﬁndings indicate that in term of spatial distribution, rocky
and sandy beaches, coastal cliffs, and vacant lots in Beirut con-
tinue to serve as wildlife habitats in comparison to managed
landscape, respectively 76% and 24% (ibid). The highest ﬂoral
diversities were recorded in coastal cliffs and fenced vacant
plots respectively, 47 and 34 species. The absence of distur-
bance in these sites encouraged the establishment of mixed
plant communities of native species and naturalized garden
escapees. Rising land values will gradually leave little open
space for spontaneous plants to colonize, which will invariably
destroy naturalized coastal habitats and alter the landscape
character of the waterfront.
Semi-natural landscapes are spatially associated with coast-
al agriculture. The reverse, however, is not necessarily true.settlements (redrawn based on ELARD, 2011).
Holistic conservation of bio-cultural diversity in coastal Lebanon: A landscape approach 31While spontaneous plants have the ability to establish in the
smallest of spaces given the opportunity, agriculture requires
relatively large areas to be economically feasible. Historically,
agriculture in coastal littorals was extensive, especially in the
proximity of coastal towns and cities. Citrus (Citrus sinensis)
and mulberry (Morus sp.) orchards in nineteenth century ex-
tended to a distance of 4 km south and east of the walled harbor
city of Beirut (Davie, 1996). A traveler in 1832 noted the exis-
tence of mulberry, carob (Ceratonia siliqua), ﬁg. (Ficus carica),
orange and pomegranate (Punica granatum) orchards inter-
spersed with widespread olive groves (Olea europea) (Al Wali,
1993). Mulberry trees dominated because they served for the
production of silk destined for exportation (Lteif, 2010).
Demographic shifts during the Lebanese Civil War (1975–
1990) were considerable. Rural population ﬂeeing the country-
side sought shelter in coastal cities, settling in informal settle-
ments in urban peripheries on land that was then in active
cultivation. The expanding urban footprint since has raised
land values, which in turn precludes agricultural uses because
they are no longer competitive economically.
Today, coastal agriculture in Lebanon is limited to eight
clusters (Huybrechts, 2004) (Fig. 3). Listed from the extreme
north southwards these are: the Akkar Plain; Akkar Southern
plain; Abu Ali Valley; Nahr El Bared River Valley; the coastal
plain from Saadiyat to Rmayleh (that includes Damour case
study); Saida Northern coastal plain and the Nahr el Awali
Valley; Saida Southern coastal plain from Saadiyat to the
Nahr Sainik Valley; and the wide coastal plain extending from
Ghazieh north of Tyre to Naqura, Lebanon’s southern bor-
ders. Agricultural production in littoral agricultural zones is
dominated by fruit trees, for example, oranges and citrus trees,
bananas (Musa sp.) but also strawberries (Fragaria sp.) and ta-
ble vegetables (Compain, 2004). In most clusters, cultivation of
tomatoes and cucumbers is in greenhouses, fruit trees and
other vegetables in open ﬁelds.
Coastal agriculture in the periphery of cities is increasingly
under threat from rising land values. Agricultural lands are at
a greater risk from urban encroachment than semi-natural
landscapes (ibid). Deterioration of the agriculture sector in
Lebanon since the 1970s is another contributing factor to the
decline in coastal agriculture. Importation of low-priced agri-
cultural produce from neighboring countries, the degradation
of infrastructure, irrigation, production and marketing chains,
continue to contribute to the failure of agriculture in Lebanon
(Nasr, 2004). This decline is most pronounced in the coastal
strip, mainly between Tripoli in the North and Saida in the
South, even though this central part plays a key role in supply-
ing fresh produce to the domestic market in cities (ibid).
The urban and suburban and associated uses occupies an
almost equal share of the Lebanese coastal plain as agriculture,
respectively 40% and 41% of the total area; Natural and semi-
natural landscapes are restricted to 19% (ELARD, 2011).
Piecemeal replacement of natural and agricultural landscapes
by an ever expanding urban footprint disrupts marine and ter-
restrial ecosystems, degrades natural and semi-natural habitats
and compromises coastal biodiversity (Cori, 1999). The threat
to coastal landscapes is not limited to urbanization. The coast
is the hub for commercial and ﬁnancial activities; 65% of large
industrial zones are in the coastal plain. Additionally, are Leb-
anon’s four commercial ports; Beirut’s port is the largest in
Eastern Mediterranean. Coastal tourism, including marinas
and beach resorts, archeological sites are similarly coastalactivities (ELARD, 2011). The growing demand on coastal re-
sources aggravates long-term bio-geophysical effects such as
sea-level rise, shoreline erosion, sediment deﬁcits and saltwater
intrusion into coastal aquifers (ibid). The incremental loss of
open coastal landscapes is just as detrimental to the inhabit-
ants of coastal cities. Public access to green areas is a prerequi-
site to community health, physical and emotional wellbeing.
The World Health Organization (WHO) recommends 10 m2/
capita. The per capita share of green areas in Beirut is
<1 m2. Spatial limitations invariably raise land values in cities,
which make it costly if at all feasible to appropriate land for
parks and green areas.
Having established that coastal open landscapes are threa-
tened, the challenge becomes how to protect these landscapes
and address these three seemingly disparate activities, biodi-
versity conservation, agriculture and the problematic of
expanding coastal cities. The case study of Damour is herein
discussed to examine the morphology and ecology of open
coastal landscapes and demonstrate application of the holistic
landscape framework.The Damour case study
Damour is a coastal town of 8000 inhabitants twenty kilome-
ters south of Beirut. The settlement is located in the foothills of
the Lebanon Range, 50 m above sea level. The coastline is
4 km long, a mixture of rocky and sand beaches. The foothills
recede leaving a relatively wide cultivated plain. Banana plan-
tation makes up 70% of the coastal plain, extending eastwards
to utilize the lower reaches of the Damour River which deﬁnes
the southern limit of the coastal plain. The extensive area un-
der cultivation has Damour listed as a one of the eight clusters
of coastal agriculture identiﬁed earlier. Alongside agriculture
in the coast and the lower reaches of the river is a cover of de-
graded scrubland dominated by herbaceous species that occu-
pies 55% of the land cover. In contrast the landscape of the
eastern, inland aspect of Damour is of dense scrubland, conifer
and oak woodlands that make up 33% of the land cover.
Phoenician, Greek and Roman remains testify to the histor-
ical roots. In the 19th century the village was known as a hub
for silk production. Mansions of rich industrialists ﬂourished
alongside traditional farm houses, silk factories two of which
remain constitute Damour’s rich architectural heritage. A
more recent built heritage are unﬁnished concrete structures
of apartment houses that speak of the suffering endured by
the people of Damour during Lebanon’s civil war and aban-
donment thereafter. Damour is one of few locations close to
the capital city’s metropolitan sprawl still affording a view to
the Mediterranean Sea. The scenic setting viewed from the
motorway is all the more impressive because of the juxtaposi-
tion of sea and verdant plain (Fig. 4).
Damour falls within ‘inferior Mediterranean or Thermo-
Mediterranean zones’ on calcareous soil and as part of the
Carob-Mastic series and of Quercus calliprinos series in the
Damour River (El Beyrouthy, 2008). Each series includes spe-
ciﬁc species, for example in the Carob-Mastic series the tree
arrangement takes the form of garrigue, degraded scrubland,
composed of the mastic tree (Pistacia lentiscus L.), myrtle
(Myrtus communis L.), and less frequently by carob trees (C.
siliqua L.) (ibid). Semi-natural associations in the coastal litto-
rals are of garrigues dominated by Calicotome villosa, and in
Fig. 3 Key coastal agriculture clusters (redrawn based on Huybrechts, 2004).
32 J. Makhzoumi et al.localized areas, of Rhus tripartita. In areas that are more de-
graded, garrigues of Poterium spinosum L. and Phlomis viscosa
are present in rocky places. Inland the advanced scrubland of
oaks (Quercus calliprinos Webb.) with or without pine trees
(Pinus brutia Ten.) In both series however, carob and mastic
shrub and myrtle are relatively abundant (ibid). A survey of
the native ﬂora in Damour lists 370 plant species distributed
over 71 families, of which 10 are threatened species, 14 ende-
mic, 3 rare, 131 east Mediterranean and 22 economic species
(Mehdi, 2004) (Fig. 5).
Coastal agriculture is an integral part of the history and
identity of Damour. Nevertheless patterns of production have
changed. In the late nineteenth century mulberry trees (Morus
sp.) dominated coastal agriculture, the leaves of the tree used
to feed the silkworm. The remaining towers of two abandonedsilk factories tower over the coastal landscape. A senior resi-
dent, owner of a large banana plantation in the Damour River
plain, explains that there were four silk factories and that they
accounted for accumulated wealth in Damour as well as secur-
ing livelihoods in neighboring villages. With the introduction
of synthetic silks in the 1930s, the production of silk declined
and mulberry cultivation was replaced with orange trees. For
two decades, citrus orchards spread across the Damour plain
before they too were replaced by banana cultivation (Fig. 6).
In the last decade, Damour’s verdant coastal plain and sandy
beaches have been targeted as prime, up-market beach resorts.
The Maronite Wakf5 owns a large share of the coastal plain in
Damour (around 500,000 m2) and rents the land out to agri-
cultural entrepreneurs. The remaining lands are privately
owned by the inhabitants of Damour. Banana makes up
Fig. 4 Panoramic views (above) from Damour to cultivated coastal plain and the Mediterranean Sea beyond and (below) of coastal
agriculture and the settlement from the motorway south of Damour. In the background to the left, a silhouette of high rise towers of the
capital city, Beirut (photos by Makhzoumi).
Fig. 5 Status of birds (right) and ﬂoral diversity in Damour, medicinal species are included in 1% ‘Localized’ Species (Source: Mehdi,
2004).
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na cultivation is a key export to neighboring Syria and Iraq, it
is nevertheless under threat from more proﬁtable economic
ventures, namely, high end beach resorts, hotels and chalets.
‘‘In ten years, there won’t be a meter square of land left that
is not built’’ laments a Damour banana plantation owner.66 Interview with Aoun family 12 March 2012.The methodology of ecological landscape planning
(Makhzoumi and Pungetti, 1999) was applied to develop a
broad and dynamic framework for sustainable future plan-
ning and management. The outcome, the holistic landscape
conceptual model, is inspired by the landscape mosaic of Da-
mour. The model articulates spatially existing landscape
components of Damour, re-conceptualizing them as Ecolog-
ical Landscape Associations (ELAs) (ibid). While ‘ecological’
Fig. 6 Images of banana plantations in the Damour River Valley (top) in the background are the foothills of the Lebanon Range
covered in dense scrubland, and plantations in the Damour coastal plain (bottom), drip irrigation and open channel irrigation are in use
(photos by Makhzoumi).
34 J. Makhzoumi et al.implies that each of the components is an ecosystem, whether
coastal, riparian, or agricultural, bound together and an-
chored to their environment through regulatory processes,
‘landscape’ is the external, visual expression of abstract eco-
system, made explicit visually and spatially. The combination
of hidden process and explicit spatiality offers several advan-
tages. On the one hand, the model is easier to comprehend
by non-scientists, planners, businessmen, farmers and the
public at large. On the other, spatial zoning that is respon-
sive to local ecosystems forms a sound basis for initiating
an engaging discourse with all stakeholders, proposing legis-
lation and ﬂexibility in phasing sustainable management.
And because the ELAs are responsive ecologically, the syn-
ergy and complementarity between landscape components
(natural, semi-natural, agricultural and urban) is emphasized.
As a result, the conceptual model maintains landscape con-
nectivity and ecological integrity as well as recognizing the
character and identity of the territory. A schematic represen-
tation of the holistic conceptual model for Damour is shown
in Fig. 7. The ELAs making up the model include the follow-
ing ﬁve components:
(a) The Damour Riparian landscape that serves as an eco-
logical corridor linking the foothills to the sea;(b) Coastal scrubland, protected semi-natural coastal corri-
dor. The coastal corridor realizes two connections. On
the one hand, it maintains the marine/terrestrial ecosys-
tem interface and on the other links the coast via the
riparian landscape to inland landscapes of Damour;
(c) Inland advanced scrubland, or oak and pine in the ripar-
ian landscape but also degraded uplands and marginal
landscapes on the eastern aspect of Damour;
(d) Agriculture-scrubland interface, a hybrid landscape that
is predominantly agricultural but that includes semi-nat-
ural narrow strips that separate the agriculture parcels;
(e) Contemporary development that includes discontinuous
pockets of coastal tourism, deﬁned limits for urban and
commercial uses.
As explained earlier, the spatiality of the ELAs encourages
the development of strategic guidelines that can ensure
ecological integrity and environmental sustainability. To dem-
onstrate, strategic guidelines are herein elaborated for that aim
to synergize agriculture and biodiversity conservation. The
guidelines are multifaceted, working independently or in tan-
dem. Three are herein elaborated: ﬁrst, the introduction of na-
tive and endemic species as an alternative crop in agriculture;
second, a gradual move to integrated pest management that
Fig. 7 Schematic representation of the holistic conceptual model in Damour.
7 Source: http://www.epa.gov/pesticides/factsheets/ipm.htm 02/04/
2012.
8 Available at http://www.fao.org/docs/eims/upload/230037/
OA_biod.pdf 02/04/2012.
9 See IFOAM, 2002, Organic Agriculture and Biodiversity, available
at http://www.ifoam.org/press/positions/Organic_Agricul-
ture_and_Biodiversity.html. Also see FiBL, 2011, Organic Agriculture
and Biosiversity, available at http://www.ﬁbl-shop.org/shop/pdf/1548-
biodiversity.pdf.
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duction of organic agriculture as a viable option.
Native and endemic species are slowly disappearing in coast-
al landscapes (Talhouk et al., 2005b; Zahreddine et al., 2004).
The ﬁrst set of guidelines is to re-introduce them with the aim
of reversing the predominantly monoculture cultivation that
dominates in Damour. Banana cultivation can be comple-
mented with native species listed earlier, for example, the carob
tree (C. Siliqua) and the mastic tree (P. lentiscus L.) which are
productive and of economic beneﬁt to the farmers but also pro-
vide structure and mass for wildlife. These trees can be planted
to demarcate cadastral boundaries and/or as plantations. Either
way, their productivity will enhance the livelihoods of local
farmers. Native trees can enhance as well Damour townscape
instead of the ubiquitous eucalyptus that was introduced during
the FrenchMandate in the ﬁrst decades of the twentieth century.
The memory of silk production should also be recognized as a
bio-cultural heritage of Damour, the tree reintroduced as it
has all but disappeared from the landscape.
The second set of guidelines aim for agricultural manage-
ment that is sustainable environmentally. Presently, farmers
use chemical pesticides excessively which has dire effects on
environment and biodiversity. Integrated Pest Management
(IPM) constitutes a ﬁrst solution as it is an effective and envi-
ronmentally sensitive approach to pest management that relies
on a combination of common-sense practices. IPM programs
use current, comprehensive information on the life cycles ofpests and their interaction with the environment. This informa-
tion, in combination with available pest control methods, is
used to manage pest damage by the most economical means,
and with the least possible hazard to people, property, and
the environment. IPM takes advantage of all appropriate pest
management options including, but not limited to, the judi-
cious use of pesticides.7
The third strategy is to initiate the introduction of organic
agriculture. Organic agriculture is deﬁned as ‘‘a holistic pro-
duction management system that promotes and enhances
agro-ecosystem health, including biodiversity, biological cycles
and soil biological activity. It emphasizes the use of manage-
ment practices in preference to the use of off-farm inputs, tak-
ing into account that regional conditions require locally
adapted systems’’.8 Compared to conventional farming the po-
tential of organic farming to accommodate semi-natural
habitats and host 30 more wild species depending on geo-
graphic location, aspect and altitude.9 Also see FiBL, 2011,
36 J. Makhzoumi et al.Organic Agriculture and Biosiversity, available at http://
www.ﬁbl-shop.org/shop/pdf/1548-biodiversity.pdf. Practices
like crop rotation, the use of organic fertilizers, and a reduc-
tion of tillage increase the density and richness of soil indige-
nous organisms like earthworms and arthropods. Organic
farmers can become custodians of biodiversity at the genetic le-
vel, through the use of locally adapted seeds and breeds, at the
species level, through the efﬁcient use of nutrients and energy
cycling, and at the ecosystem level, through greater reliance on
natural pest control and the preservation of wildlife habitat
around cultivated terrains (ibid). Sustainable and ecologically
sensitive agricultural practices play an important role by rais-
ing public awareness of the landscapes, biodiversity and sus-
tainable environmental practices. Lebanon has witnessed a
surge in organic agriculture that appears to be gaining in pop-
ularity. There is also the potential of attracting people to alter-
native tourism related to agricultural production, for example
ecotourism and agri-tourism, thus enhancing the livelihood of
farming communities.
Conclusion
It is difﬁcult if at all possible to unravel the intertwining of
‘nature’ and ‘culture’ in traditional rural landscapes in Medi-
terranean littorals. Rather, this paper has argued that biodi-
versity conservation should be broadened beyond the
prevailing focus on ‘nature’ and the ‘natural’ to embrace as
well ‘culture’ and the ‘cultural’. And because ‘landscape’ is
part ‘nature’ part ‘culture’, tangible and spatially contiguous,
a holistic landscape approach has the potential to breach the
binary classiﬁcation integrating biological and cultural con-
cerns for protecting coastal littorals.
The holistic conceptual model proposed for Damour inte-
grates seemingly disparate land uses with the aim of addressing
concerns for biodiversity conservation, agriculture and the
urbanization in coastal Lebanon. Naveh (1994) favors the term
‘ecodiversity’ to imply maintaining and restoring the dynamic
ﬂow equilibrium between biodiversity, ecological, and cultural
landscape heterogeneity, as inﬂuenced by human land uses that
occur at different spatial and temporal scales and with varying
intensities.
The underlying logic of the proposed zoning, the spatiality
of ELAs and their responsiveness to the existing landscape, is
readily appreciated by the local stakeholders, professionals
and lay persons alike. As such, the model has the potential
to serve as working basis for a participatory discourse that en-
gages local stakeholders in Damour, farmers and religious
Wakf, developers and municipal authorities. The discourse is
a necessary step to debate the divergent aspirations of stake-
holders and a tool to change conventional practices in agricul-
ture and explore alternative, i.e. bottom-up, participatory
planning.
Another advantage of the holistic landscape model is its
ﬂexibility in phasing implementation of management. Phased
in time, the focus can single the development of one compo-
nent, for example strategic shift of current agricultural prac-
tices. Alternatively, two or more components can be selected,
to focus on spatial continuity and ecological networking, for
example the coastal corridor of semi-natural landscape and
Damour River. Flexibility is especially necessary if commu-
nity-generated planning is to complement physical planningat the national level. Additionally, adopting ‘landscape’ as
the spatial basis for planning, has the value added of protect-
ing scenic values of open/green coastal landscapes, a national
heritage that is as threatened as biodiversity in coastal
Lebanon.
In essence, the model is but an idea and tool. The real
challenge, one that is speciﬁc to the context of developing
countries in the Mediterranean lies in ﬁnding alternatives to
market driven development that prioritize on short-term eco-
nomic return rather than long term environmental sustain-
ability. Whether in agriculture, tourism or realty markets,
market driven, neoliberal forces undermine public rights
(Makhzoumi, 2011). Community inclusive and multi-faceted,
the landscape approach proposed has the potential to en-
hance agricultural livelihoods, through agro-tourism and bio-
diversity related tourism and as such empower local
communities and enable them to become active participants
in the planning process.References
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